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PROBLEM TO BE SOLVED: To provide a microlens 
integrated surface emission laser which can output a 
parallel laser light so that an extra focusing lens or a 
collimating lens can be eliminated, at configuring of an 
optical system. 

SOLUTION: In the microlens integrated surface 
emission laser, the microlens has one focal point in the 
light-emitting region of an active layer. The laser also 
has a window region of such a size as meeting the 
Fraunhofer diffraction conditions and Fraunhofer 
diffraction in the window region is canceled by the 
focusing power of the microlens. Since the microlens 
integrated surface emission laser can emit parallel light, 
focus lens or collimating lens can be eliminated when 
that laser is employed in the optical communication, 
optical transmission system in the field of interface 
employing optical signal, or the optical system in an 
optical head for recorder/reproducer. Consequently, the 
optical axis adjusting structure is simplified and the 
cost for configuring an optical system can be reduced greatly. 
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SEH] 

«TE;SttH±l=ltrET»fil*»l.fc v *«s»*£*r 

y. u-4f%4<aiit£*L*4<r >K*iw«fc^-f^pu 10 

>X#ff2j£ * *ifc u >xji t . 

&tMB7-f$ a u>x<D#tt-ta>il]S*-c 

f = Rx n 1 / (n 2-n 1 ) £3S£-f 5 I3j£j$£;h, 20 

ifo 

[H*aj3i wiHu>x^ii. iflEu— y 
*t?i i i-vanb$»^»»-v>s/ u p y ft£*» 

®ft U— tf o 

UK** 4] ffilBv-f ^pu>Xtt. a«««»x^^ 

^^ic^y^^tt^cir^^at-r^ti^i izek 
ic cfc y ft £ £ja-r £ sttJi £ . 

flrEStt«±l=f!TET»JR»»B J: y *«K»*£*rr 
iaE±«K»»ll-tlc U— ft£iSi&£l±&4&)ftcfc y ft 

y. u-ifft^aj^-r^^-r>K^^^v-f^pu> 
x#i&!&z*itc\s>xmt^ so 



«TE*«a>Tffllc^rtS3KfcTffl«ai:*d^ 
jSJELooltTESttS-e*^**iTfltrE^-f > K*flM 

tziso^oraif -r 5fta> fcf-A-**r x j: y t,** 

fiJEO -<> K^««l=fe It S Z> =5 <*? > 7 *- Z> 7— HSr 

^itrEv>r ^ p L/>x<7>S£3d»si3cfc y««**L^^ 5 

[Bf#Jl6] UTE^-f >K^«*0!)«*«*D. DTE 

»07^^p u>x— if. 

[S!#gi7] mEJi»K»SB£T8S£»SB£<&P.g 
f^. IWBiSttI©)S<l:ttl4*i, 
aat-*HPA^***ifcK*fittt**€>lc«5L. fltrE 
B«taSP(DBBPI*ltrE^-r > h^ffi«0>S*:«£§gSW 
(z* Ll^\ fc&lMi J; y t^**«S ^-T £ C <t £ 
^®t-r^if*^5^fcli6fcESa)^^^PU>X- 
(*S!£®ftU— *fo 

[11*318] ItrEU^XJltt. fJEU-ifftaficfcy 
A > K *y ^ * ^ < r CD u - if ft £ OS Jft L ft ^ 

y ^A7;H!t< h\ r;us^^A^y OAT;u-tr^->r 
K£^fri i i-v«nb&**»{*^>i/ y p >cfc y ft^^s 

(*il^^^li^fci^4x^-aia±(7)^Mcfcyft^ct 

swfctftn** 5 icEmo^^ p u>x-#^^ 

®ft U— if o 

(D-VCZ P U>X-ft^a®ftU— tfo 

o] u— tfft^s^s-yr^^Mcfcyfty. 
u— tfft^tiii*-r^^-<> K^^ic-7>r^ p u>x/)< 

mUT&EL%&m±\zM&£tiTm=FtJE1lkO>nt£'£ 
\zjz y ft*^fi6-T*SttJBi:. 

ltlE^ttii±lz|?rET^SIt*B J: y i^£*M££*Tf 
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t>TOE^-< £ P U>XCD3tlfi±COTIiS^T* 
*jaB«**m % v-f $nu>X*l5SL-CUlltLfc 

f=Rxn1/ (n 2-n 1 ) £ »a"*"« * 5 (C»fit**t 
[Wan] TOE±Si£lt&Jf <t TW£l*SJf 4: to 10 

Biz. ftrESttJBa)3S<rctt«**t. *o>*A»fc«a 

ts*ttt*ii«ai oiciB®a>^>r^p-<*^s® 

*u— «f. 

[»«ai 2] uriBJtsi*. TOEu-if#»g<fcy* 

K^rA» * W** < T^O) U— if 3te£i&ilR L&l^cfc 

'J A7^t+-f 7;US-^Af JOAT^tt^ 20 
KS4t? 1 1 l-vKeft*tt*3H*«V>*> "J a U 

U— «f . 

[B*fli 3] TOEt-T* p U>XI*. ttttMffx? 
ES<D v-T £ P U>X-f*^a®* u-if„ 
U— if > K->««Mc"7-f * p U>X*< 

»tf*4lfc*K£* 30 

. icj=y*S*rt-r*Stt»t. 

TOB»ttJl±l=TOET*PJR»»i* y **fi»*S*r 

TOE** >K«5««I*. 77 , »7*-77-B«*tt 40 

i^^5i^T-r^5fcCDe-A-9-^X<fcy 
U 

*<TOET*f * P U>X(7)m^amiCcfc y J: 5 

u— if. 



«2] 

D= ^2%\22Xf 

15®(D7>r £ P U>X— WMffli* U— if. 
tH*3Sl 6] TOEJ:»fi»SS£Tai£»*Ji£a> 

ft«aa a r«iip« v Ms*tfeK«tt«iftS6i=fliiL. to 
«t-r*i»*ai 4*fci*i 5izE«a>-7>r^p-{*M 

a®3fc U— if . 
[ffi*Jg i 7 ] TOESffil*. TOE U-if y t 

Y v < T*<B if** ULttt^ 

<>v?^A7tX77^fh\ #'J->A7;Hi"*--f 
h\ ^>i?^A7;Hzt^ h\ *'J«)A7tX77-f 
h\ -OS^AJf'J W7 + X77-f h\ -Ov^Atf 
'J^A7;Hr^-f h\ 7;uS-^A^'J^A7;Hr^>r 
K*«?l I l-v«6ft^»*«M**^ U a > J: y tt**9 

if . 

si TOE^-f ^p u>xi*. ttnuam^v 

^>if|zJ:y»SE**t*Ctt««t-r*|||3Rai 5(z 
1HI(D7^^ P U>X-(*S«»* if. 

[o o 0 1 ] 

figicv-r^p u>x*<-#iz^i$^4xfr^^^p L/>x 
-»aaffi*u-ific«y. *yB«iizi*. Tfr**Hj 

8* RTffilcfc of:7^^Pb >X-«:^S® * U-if lc§| 

[O O O 2] 

m*to&fin -n\z % a®*u-ifi*. *®t*«3ftJt 

Sffll^>f>$"7i-xarcj:i:(DSeSvXfA^ 
[0 0 0 3] Bi *#BB-r*ttf. «*cd^®*U— if 

i*. mm Oct. TOESffii o±fzim*aa^s*ifc 
t^si^smi 1 jsitsi 2t. g«staji 3W 

TOE-tS?Sl**^1 4±(DU-+F 

[ o 0 0 4 ] TOET«USI*Sg 1 1 &Lf^±ajRltS® 1 

^**tfc^v^JRS*S (DBR : D i s t r i b u 
ted Bragg Reflector) tfcot, ffl 
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ETS5&USS 1 1l«&ES«1 Ot^Cimni 

*mm. mz±®&m&m i 4i*pi^aa-eK- e> 

[0 0 0 5] KrlEB«tftaSl 3I*±. TSJ^ffil 6. 1 
[0 0 0 6] RESfttll 2I*«TE±. TMfll 6. 

i 7*acTa«n**ifc«sKf=j:y. itrE-t* tsjsi* 10 
y*tf*£**L*«*-c**. 

[0 0 0 7] UTESttBl 2^***#tfc«tt«TE±. 

[0 0 0 8] WECDcfc^^ «E*o>affi*u— tPlrfelN 

[0 0 0 9] LfcA^T, IttE<Dck3ttaffiftU— J »f 20 
fcLtfflt^l*, MHifcU— »f**&ffla**ifcU— J »f* 

7;uiz<k y a*«fc < v^'J 

u-+f *> & as* * fastis u— if * £ mm u— !f*i=* 

iL***U>X*fll**!&»A<&4o 
[0 0 10] te^^Lt, TOE0>J:5<i:«E*(D 

«1B*U— «f** *^-r**ft£OE«tt#(&««S# 
»«3S^E«H±-r**E«W*««ffl3fe^^ Ko>*as 

t> £tilt Lfc&ftfc U— If #«*Mt is—*fifc\znfLZ>tz1to 

[0 0 1 1] + mTECD<i:dftt£*<&a®5feU— 

A*->^^A*«ia-r*fcaC)iri*aas*u--ifa)ia 

L ft ft £ ft l\, 
[0 0 1 2] LB^t, ^vXt-AOW^IcSPS 
ft Stilts lift <. TOEaBHfcU— iffr&ffl 
WLfcU— if*<D*iDtt&tf U>X**«l»M*-a'*ia 40 

[0 0 1 3] 

^rft**tfcto)T»fty. *<D3mts ***>^-rA© 

»j$fi$l£J3iJi£(DlS3fcU >X^fcttn U^— r-f ><f U> 
Xtf^FSlc ft Scfc^lz^fT U-if *A<tf3 a^telc ft o 

^-f^a u z/X-ttsass* if * ctizfe 

[ O 0 1 4 ] 50 



ZfS&mt. HrESttHJ:l3f!rETSPS»»B«fcy tfi 

s&ejl«k#sb±i:: u-if *t»a*-&**iij: y ft 
y. u— ifft^ui»**i*^-f 

>XA«»fit**ifcU>XJii:. 1?JE±SJ£ft«Jl<&±* 

**«*A^&«rE-7-f u>Xa>*W±o>lljS*-ea) 

*^««^e>T-f *p u>x*-c*35t«s-r*ttKo>* 

JWKrWnK |trE^-r^PU>X*gSLTt±JS*L 

fc*^atfT-r*»«0)H»r*S n 2 £ Lf=t#. f=R 
x n 1 / (n 2-n 1 ) £ »ST £ <fc 5 lC»JiES*Lfc d 

[ooi 5] *fc % «rEB»sa«-r*fc«>f^ *sebji 

|::<fc£^^PU>X-(*§iia®SfcU-1fl*. gffi£. 
KTE*«±lc«»»l=KK»***-r*cfc5lcaJB»« 
S*tfcT9£»»B£* «rET»JR«*JB±lc»fit**t 

r«^tjEato)Wtt$ic«fcy**±*-r*sttJifc. 

»»±fcu-if**aa*ii-**jij:yfty. u— if* 
tzisisxmt. «rE±ffls»atJBa>±*a>^-r>K^« 

-< * p u >xo>*»a»ic j: y ffi^ $ *l^> cfc 5 left o tz 

[001 6] ::t\ M£L<l*. «EO-r>K*«« 
0)S*iBSD. STiE7-<^PU>X(0^^g$* f . tb 

»-r*u-if*a**Ai:Lfct*. ftrES^ffiDtffi 

[»3] 

D= ^2 x L224/ 

[0 0 1 7] £t>ie. «rEB»*a*-r*fci6lz, 
Wl3<fe57-f ^ □ U>X-*i«ffi*U- tfli. u— if 

**aa*-&*«BK«feyfty. u— if**«tt»-r*^-f 
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^±icfltriBT«s»s®«fc y tBl*&at^£*rf £<fc 5 

TEfc£* Lfc U— tP3tA^iifT-r &&ff (DlSSr** n2i:L 10 
f=Rxn1/ (n2-n1) JiSSt^»J:5lC 

[0 0 1 8] 1&EB«*a*ifc"f *fctf>l:: % **Mf=«fe« 

y*y. •fAtfmw-r*** > 
8trETasits@«ky tssi***#-r*«fc5(c^j«* 20 

fr*»JBLooWEattJI-C****tr«rE->-f > K-5 
S J: 3 1 c ft o tz d <!: £ t ? Z> o 

[001 9] ccr*. M£L<(*. WE*-r>K*«* 30 

[»4] 

[0020] 

cxnoeiaftRn] bit* sf*LfcBBi-*-3*. * 

[0021] H2ii. *^a)SilTOCck^7-f 

[00221 -4xs#^-rtLicf. xitJBtt 

0<t. Sffil 0 0(DT@l3^*tuycTSPm«11 7 0 

&Ki o 0±.(clH*«B»flt**tfcT»JR»*»l 
1 o. S14«i 2 o;&tf±ai&itaJIi 40<t, ±ajs 
StSJfl 4 0_h(3^^^xfcU>Xai 50t, U— if 
ft£ffll*c*i±<cS*:#><&^-r > 1 8 o*|*L^fc«JjE(r 

[O 0 2 3] ttTEttfil 0 0(i % nffl^ttftr K 50 



-tf>^tlf:GaAs, AIGaAs, InAs. I 
n P. G a P. I n G a P. InGaAs stfclctG a P 
ft £0>¥S(MMt * y ft So 

[0 0 2 4] f5ET$S£l*SJ1 1 1 0&tf±SB£l*a® 
1 4 o ttBSr**<«Jtft *¥»tt<b$«i*JEElc«JB U 
T»«**i*. «TE±. TSP&USJf 1 4 0. 

1 1 OI*H«r**<«*ft*A I Ga As®S®y>lLiR 

[0 0 2 5] ®2lC^$*lfe t t5^. *±c**l 

fcU— if#MSfc^£±»E»»Bl 4 OSiiCTfcblt 

r*«ut-c****. ±«&£#sbi 4oictffi«Mfcfi 

S»***L. T^SItSSi 1 o l*±gS£|*£Jf i 4 

o*y t,Ks»***-r*cfeai^***t*. ciosa* 

Ritsjii 4 0 3&^T«s»*jii 1 0cty*/hs^aa 
as^-rscfc5ic^j$-r*ticf % ±n&m&mi 400s 

»**T»JR»*Hi 1 o«fcy t/h*<T»** 0 

T% «TE»«1 0 0A<n^T*ifcSlg-&. TflMlMMl 
1 0l*1&fi&Kl OO^HtfiTftini^Mfc ±:SS 

jsusif 1 4oi*ps*«mt** k— e>y**t*. 

[0026] ffrEJtSPJEUSJf 1 4 o » TSPJEWKJB 
1 1 Oti-t. T^mSII 6 0. 1 7 OZmCXWImZh 
1tnXlz*ymttXfJEaonix*mBL* SttHl 2 

[002 7] frE^ttH 1 2 0 li«fE±* TSfl&St*Jf 

14 0. 11 0 ^^^^titzmnzLifm^cD \Z 

t^c cc-e. wrESttJii 2 o i*mm<D^ft u— tf 

(DHiStaftfil^cfcy. WxJiGaAs. A I G a A s % I 
nGaAs. InGa PXtf/^fcliA I G a A s Pft 

a cfc y ft £• 

[0 0 2 8] fTE-tSPSStSJl 1 4 0CD-gPO^| 

fc«a*<3t*L#*Hn 130a *«*r«aEa>jffi*t** 
-e. miESSStai 3 o ictTSPJRI^Sg 1 400- spot 

[002 9] frE^StaSP 1 3 O {*. igPSIt*® 1 4 

oo>*rai^«s^bH (H^-ar-T) ca>^fii 

fcK4btt«]B. -Tftt)*,. igSta^iaS^iS-rSSSW 
ftK<b^fz<fc y»rt*4i**v fc^lMctBtt^ft^O-r 
^->$aALr^/iJcc?F*iSo CCD^f. M*L<lct. bUE 

^StiiaJ 1 3 0 fct. BHD T 3 O a (DXZ 2 <DmBtf£ l ) 

UftHfbr=j:y)»A«tir. «fc y fi»ft«*Mft*rt 

[0 0 3 0] COUffiJ&Sglzfcl^T. M^L<li. BtTE 
BP1 3 0al4-c#4Hy/h*<fl*j£S*LT. ±^ffl@ 
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i 6 0*iiCTEpj!Hi**ifems5*-e*4RBytt^«EHrt 

-esttJli 2osg4*tt, WESttJBi 2oa)«fcy 

(3l2S*)Kli/S) T3fc*<&£ £ ft Settle ft o 

TL**o 

[oo3i] C(Dct 5I^> c<Z>»i 5Mfc*&«6l::<fc*as 

WicttjSKfty »E*«£«**&U>XJli 5 0 

tt*Kifi<ft4. 10 
[0 0 3 2] TOEU^XJll 5 0l4Br£<DJ5S* «5U* 

ftum^&o-cfcy. ±spsm»®i 4o±ica»»« 

T*#* 0 WEU^Xn 5 014. M£L<I4. -t»JE» 

&£-£*£ a u— »f * b&mzhtz&m* y t 

«**«(::/*:/ K** v :W**l*tt*J: y ft*, 

1 5 0 3b<±fflS»*B 1 4 OJLlcfiSWlz^jS 

**ifc«ia-efc*»*. M£u<i4. iiHi/>xn 5 
st<fcyft*o 20 

[0 0 3 3] ^[S3fcU— tWft5 0 0 nmi^ 

L 9 0 O n m(7)^lCfe*?^g^<7> If **aj4fr * 

*3f=ttofcJ|ft* TOEU>XJf 1 5 0IH>v^ 

•J^A^^X^7^T K (I nGa P) frt>BJ$£*L*o 

S***L*ffil*U-»if*«S. 81^8 5 0 
nrru 7 8 O n m % 6 6 0 nm(CffiW>y^A&W 

y^Ao>iafititi4«3b*. 

[0 0 3 4] WtttLt, SBHftU— ' P4<M9 8 0 n 
mafi««a>U-if**a3lt-r*J:5lcfto/=a^ |J 
!5U>X11 5 OliJU^JHrt'f K (Ga As) 30 
*>*>^j£**t*o 

[0035] ^<D^izt. mm%\s— -tfoajstu— if 

*«*l3«ky. TOEU>XJf i 50IH>v^A7tx 

77^ K ( I n P) % **y«>A7;Hrt-f K (Ga A 
s) % -Oi^ATVUz^-f K(lnAs). f'JW 
77^X^tY K (Ga P) . -f >i?^'J«)A7tX 
^T>r K(lnGaP), •< >i?«5A;tfy ^ A7^tt 
-f K (I n G a A s ) I I l-V&*b^«3#St**>i> 

■J 3 6*»ifcd>ft < fct-ltt±0»»6»* 
T?£*o 40 
[0 0 3 6] ffib>XH 5 OOU— +F5feA^ail***t 
*^-f>K«>1 8 0«««lwl*"7^ ^PU>X1 5 5*< 

M**itt^-S, zotztb. thmzti&is— if#l*TOE 

l/>XH 5 0 Sg4 L^Offl)7^^ P U>X1 55 

rcj:yai3S**LTU»**t* 0 toibv>t*pu>xi 5 
si*. tttk«npx^^>yiz € fcy»rt**t* 0 -rftt) 

«1M»x^^>y*jBc-j-A* (Br 2 ) ftjfax?? 

>^ffl)b<ai:ftiSS^-C'&**Lfc^x^^>^jsizm 50 



>**k «iltfJl«<Dattklw«fe*ffilBIMftx^^>ya 

aa>aiMc*y u>xn 5 oowmcBta stitch 

[0 0 3 7] tt*«»X^^F>yizj:y*SBHlcj:*V 

-r^pu>xi 5 5*Sat-r*^^i*. *tb^AA<B* 

H«»UlK¥rt1 2^S4085 54 (thi@02OO 
0. 2. 1 8) 0)"7^^PU>X&tff(OgJl^f 

lcoi>TOP«aftBiMli^BS-r*o 
[0 0 3 8] TOE±SPm«ii 6 0I4TOEU>XJ1 1 5 0 
0>±. *fcl*±fflS»atJBl 40(i:b>XIl 5 0tco 
BBlc^rtSti*. B2I*. ltrlB±atSl 6 0*<U>X 
If 1 5 0±\zj&m£Htzm&iM7KLtzl><DX*fo&o TO 
ET«H1 7 0I*TOE*«1 OOC0Tffif^a**t 

*o 

[0 0 3 9] *ftK0>&1 3lii»&Sl::<J:*&iSaK 

U-1f I4*«tfitt 1 3 0lCj:y«5e**LfclBni 30a 

«t y t*$l^l*B$%1-i«50 K-i 1 8 0Stt 
* 0 CtD^-r > 1 8 0(4. ■ 2Cia;£*ifc«l:3l=. 
JlSPSSi 60M7^^PU>X1 5 5C:«fcyiR5£* 

[0040] **^o>»i mmMm\z&z>mm%\s— tf 

14. M£L<t4. ffi^i^b7^^PU>Xi 

5 5 0>*i4±a)iijS*-ca)EiiiA<*ftTOE7-r ^ p u> 

X1 5 5(D«jSl**lzft* < fe3rcKl+6*i* 0 

[0 04 1] -Tftt5*>. **ffl*3^b7^*Pl/>X 
1 5 5 03ft«|±(DIBjft*-e<Dffi1lt* f % 7^DU>X 
1 5 5 0*$*S$Rs «*^««35^6 U>XH1 5 0 
lc£*%glft±G>]KJt (-Tftfe*. ±SPJR»*H1 4 0 
&tfU>XBl 50) O^aiHSf^^n 1 % 7^PU 

>xi 5 5*«fiLTu— tf**<afT-r*««. 

S»«*<Dl«*$n2iLfcl», 
ffilw**affi3fcu-1fl4TE«1 Sa£-r*<fc3lc»rt 

£ft*o 

f=Rxn1/ (n.2-nl) (1) 
[0 0 4 2] LtcJ&«oT. fIB7-f^Pb>Xl 5 5(4 
TOE%*£1l«l=-jKifil*ft < r*K s Fiau>Xj:fto 

[0 0 4 3] Lf:*^t, TOE0>J:3lw««**tfc** 

mown nKmm~*&&m9t\s— *f\zt$i\x\*. ±. 
Tajm^i6o. i 7 o*»cmsra/W7x«3KA< 

EPJra**UU4v WJraa?*Lfc«3SA<TOEK«fitffli 3 0iz 

K*#trsttJii 2o<D**»a>«i>*jS£ffl 
i:r»*t. ±. TajjsMSMi 40. 1 i ot-m**i 

fc«*atfaEa*««E»jaL-e»tt«L-C*i Lt*44 



FP04-0460-00WO-HP Search Report(2005/2/01) 10/10 

(7) - #882002- 1 85071 

i 



£&i&L-30^-r*p I/>X1 5 siz&ym&ZtiXW- 

[0 0 4 4] C(DBS % if (Dlttt* 6k *-CDtlJ 

»f *¥fT U— If 9b0> If- AIM Xl*fi»~R+ 1/ m. 
1 5 it/m-C&^o 
[0 0 4 5] LfcA<ot, ft?7-f/<*ffll*fc«a«i' 

v ^<f<Dtztb<D%m<j>7t— ;uu>x cia^-e-r) #£* 
[0046] -rs^**. m—*— K«77-f 

arlftlift/MO/zmt?*^ £M^E— K*77 

2. 5/im-efeiJ* **W<DWB*U— if I* If— AiM 
X*tt1 5/imT?**¥frU— if«*ffl»r*<D-C* » 

U— if * b ffitt ififc^fr U-if ft* 3fc7 7 *f /<(3<fc y 

[0 0 4 7] ¥fMfc*&J^?ftft"t? KttJfO) 

ft^^x^Aic^wizjiiaffiftu-ifsaffl-rtt 
i*. a*a>aaftu— iftfflL\4»^ttt*ftoT. =■ 

n1/SHn2/S2= (n2- 
[0 0 5 2] ZO^ T^ttlf 1 2 0-e*t*W:*»* 
*«MEV<$QU>Xl 5 5[Cj:yftS**tTH4l^ 

S 2 l*B 4 diSStLfc J: 3 4iMKi<fc5 0 
[0 0 5 3] LfcA^T, HTs* (2) Icfcivc* S2* 

&si&;fcl^LT*>^ s i * f izmft-rtitf* S2tf*i 
*i::fc£>fctf><7>m i f liltra ( 1 ) (0 J: 5 Kfc 

[0 0 5 4] Lfc*oT* I&3S (1) **S|£-f £ 3 
»***ifc**W©*1 36BBMSlcJ:*»ffiftU— iftt 

[0 0 5 5] **M0)«2jllt»»(z < fc*v-f 

<7 p u>x-*fflaffi»u— if s*n»»iz^Lt=H-ea6 

oT. C(DjlS6fi£tS(::.fc5SffiftU— if I*. 1iH*Lfc* 

*WOS61S»ffli::«fc*affi* if tH— a>«3iizj:y 

¥ftU~if«SttJt*-&*«fc3(=IH+&*t-Cfey. TSU 

[0 0 5 6] H5S#ltiilt *^l3(0$2iffiM 

0<fc. lttB*«2 0 0±lzJB*aJi»fitaPtifcTfflJE« 
SB 2 1 0. Sttll 2 0Sl/J:SfJ5|t^ii2 4 Ok. 



'J > — £ U>X**Blcfc5 <t 5 «£*&«• 

[0 0 4 8] **^|Zcfe4a®ftU— if^SS 

xtfwrty, ftaMtraanuBBaaa** 

*3l//<^*lZ7lM-eiBtt"C#*. 
[0 0 4 9] JUT-ett. «&5t (1) *SB£-T*J:3l3tt 
10 lt&*t'fc**M<D*i SW6^8Bl3«fe*a®ftU— if* 6 
¥fT Lfc U— if ft*ffl»-e*4K31*B 3 &tf H 4 *# 

[0 0 5 0] @3Mi4it *ftH0ftlX*Mttl= 
<fc &a®ft U-if (D«31* «firft5*Mtt«ffi* Lfc 

[0051] B3*#fH-r*ttf* SttJBl 2O03fe«i 

5<7>H£*t>-*-eD^-f^ P U>Xl 5 5(Dl2M*t* 
20 0>^M*S2. Xft£W»6U>X|1 5 0«*tf 

XBl 5 OlZ^-T^^SSf^^n 1 . 7Y^Pl/>X 

>x«fir*oai*TEst (2) ©ly-eis, ::t% 

nD/R (2) 

1irfS±Sfl&#*SB 2 4 o±|:Mihfc±OTi2 5 o 
TOE*«2OO0)TB5a)U— ifft3&<ffl»4*L4^-f 

30 >K«52 8 0«**»L\fc««IZ»ja**tfcT«««2 

7 ot$^t?sy, Btria^ffi2 o o«c:b— ifft*u 

»-T4cfc5i^ Tajsst*ji2i otf±«R»ii24 

Ocfcy ti/hSL^JE»*S*-r*J:3l=Klte>*LTl^*. 

[ O 0 5 7 ] fltrfBTS&JRltSJl 2 1 0 *±«|SfiJM£j| 2 

4o*y*#j*si*wMt**rr*fc % cic&T&sitSB 

2 1 0 <&JRSt^*±8BJRI*SB 2 4 o <D**i«fc y 
ftlc/J^OS&o Lfcffot, [5£^£<7>U-1fftliT 

SPJE«*B2i o*si:TUlrt-*. c:t\ itria-t. 

TSflSltSB 2 4 0 . 2 1 OI*«B»*»lVfcfeSI«ja 

[0 0 5 8] SlJfB^ffi2 o 0I4. M*L< I*. T^SIt 
SB 2 1 0«*6A»-r««Sai»*-&*J:3fc*9eiB 
a>mHU£^S§T*^$*ifcly>XB «2(D1 5 0) 

t^i«ic. *s*ttfcu-iffta*«fcy t/<> K*^7 

yftfto 0(1^(4. ^®ftL/— If* 9 8 0 nm;^S^lS(7) 

U-ifft^ffiWS^^ck^loSofcS^ mFiaSffi2 0 

50 OliGaAscfcyft^o 
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[0 0 5 9] 1trCttfi2 O QG\s—99Ltfimtt't&<?<( 
>h^28 O^&lZlt'V'O P 1/>X2 O 5*<ff2/£$*l 
-Cl>&Jb<. C07-f ^7 P 1/>X2 O 5 1 SI 

So 

[0 0 6 0] CCZm, *^0^a>m2Hjffi^®IC«fcSS® 

ftu— ifi*. ^nu>X2O50ft$fgs 

R\ j£ttJ§1 2 0(Dft3££^iaj^b"7-<£P U>X2 

0 5*Tr<&ftg»J:0>J«ft (-Tft^*). TSPS^S®2 

1 0WSS2 0 O) <7>*r$)J®&T^Sn 1 \ T-f *P 10 
b>X2 O 5 LTmS^$nfc^*<iifT'ri)^<7> 
H3r¥*.n2. *^4Wb7^^Pl/>X2O50 
ft«]±a>]I£*-e<7>^8t£ f • <t LfcfS. *«BJ3<&fg 1 
S8J6»«l-J:*a®«U— iffcH«l3. f'sR'xnV 

/ (n 2-n V) *S«S*SJ:5f::rajifcS*i*. 

[0 06 1] LfctfoT* TOE©* 51::. *$£f£CDg5 2 
SUKJ&ffiC: m^^Pb >X-(tS*ffi* U— * 1= ft 

1>TI*. ±. TS18I2 6 0, 2 7 0£»i:TJIII*lRj/< 

gCD tf fttfT&RM&m 2 1 O St/Sffi 200S2 20 
ifiU ca)gl3tli'7-<^Pl/>X2 0 5t^**it 

[0 0 6 2] J5U: 5 IC % **W0)JBl&i;*2S8 

lfe^®l::<fcS^?PU>X-(*^£@ftU— -tPttu ^ 

-T^PU>Xl 5 5/2 0 5(7)SlM^ttI1 2 0 

>X1 5 5/2 o 5lcAlt^Sft£Sl3ji*l±T¥fTft£ 
fciJl*£l±So 

[0 0 6 3] ^6li. 3SI«6»fflircfe*-7-f 30 

So ::t\ B2fcH-0»HB»^C*5W»l=H-*fc 

[0O6 4] ^(DHlfi^JSfc«fcS-7-f ^PU>X-H*S! 

t-Sit&D£^s^>K03 8o£{i;i.T\ HtrlE^ 
-opu>X3 5 5om^S!jS^<fcyfflS^tLr¥fTU 

— tf***^^i±SctaiClSItb^TUSo 40 

[0 0 6 5] ca>B#. M£L<ii. mrlE^-r > K^3 8 

OCDIt&D&tf-e-f ^PU>X3 5 5 0>ji£:l£ f ttg 

«*<TKS (3) ^jffiS-TSo --T% A I*. *«0^lc 
J:I)S®^ U— 9 s ** & ffiSt 2 *lS L/-if ft&fiT* ftSo 
[»5] 

D= J2x \22lf (3) 

[6o6 6] mJiB^ >K^3 8 0(i. M£L< 

li. f 0)lgD?!l<|;g$ia3 3 3 3 0a 

&SiMi/h£<fcoTi*So 

M£L<li. CKBHtfci&HlzfclxT. SSfitaJ 3 3 O <D 50 



□ 3 3 0 ali^^Omi &l/m2Slte^|rftlt^ 

□ i 3 o a £ y t,ffl^wic^:^uiigs^-r So 

[0 0 6 7] C^LlCcfcy. ^tt^l 2O0*^Of 1 
&t;m2SIS£^T*c*:y t£^flia^ft*<§£££*u c 
<D£££;ft-C^-f > K^3 8 OlZfRl^oTiifT-rS*!* 

1 m 2Hss^s§"Cct y t wNfefcaKiife 



[0068] flt3 (3) liiiria^-f > K^3 s 

o&t;*7>r^ p i/>X3 s stfm-ow-miztiLmztitz 

P U>X3 5 Stim — toSFmiZtiLWZtlftl+tll^ 

[0 0 6 9] liTF-ei*. *^<D»3Sll£^ffilCcfcS^ 
-< * P U>X-(*gaflnft U— »f * 6 ¥fr Lfc ft 

*<tbit$^siis$m^-rs 0 

[0070] 07 $#f£-r*il*. ES^Dt:fcS^-f> 

K^3 8 O^ffiiM-rSftte'W > K^3 8 0^/Jx*(t*L 
tf/J**l*15^lslSWfc< ^AygCSo ^0h^380 
3b<+»lC/Jx* < % RJ&C&^O K0 3 8 0j6^«$|®S 

£ "CCDiES d Iffttf. ? U*;u» N t #T 

®Sl*BiJta-7-r^PL/>X3 5 5(7>-^j^^^So 
[0 0 7 1 ] 
[»6] 



D 1 



(4) 



[0 0 7 2] ^(DStJfcJBffilwcfcSSffiftU— tfli. 
r 5>Z?* — 7-r—\BLtir&ft* "T^t)*). Nf&lt:<l 

-TSltgDfl}^ > K»t?3 8 0£{l7LS<B-e. -tO)^^ 

> K0 3 s o£iii&-rsu— ^fftict y»jat**Lfc^^ 
i*. «aaff^&^fc». ^^^<iM^ntro^iPierft<o 

^Jt*<^4,^^<. ^(DO*0erft0^Rsli. TIB 
^ (5) (DaiyT*feSo 
[O O 7 3] 
7] 



(5) 



[0 0 7 4] Z(Djltt»ffll-«feSaffiftU— tPl*. 138 
(C^**Xfccfc3l^ T^f^PU >X 3 5 5 >< > £0 

>X3 5 5*<^g-rsci: tSTRLfco 

[0075] P U>X3 5 5&tf^-f > K^3 8 

K^3 8 OA^t»1^^iH■7'r^P U>X3 5 5(D^jS^$ f 
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^si*. &®*<st*£^o#@s#fcM*£%j«^& 

B>. TfE3£ (6) CDiiyC&^o 
[»8] 

R,= ™f (6) 

[0 0 7 6] SSOSSlCfclt^^^fTAlCJS^tc^lw 
I*. ^j85®lcfclt^0 5feHISr*CDfiS2 Rst^-r > K 

^3 8 ocDlESD<t*<^^l:T*3&lt*ll^^i:t>^f:l^fc«>. c 

<D<fc5#£<*Rs = D/2£1J:£ (6) lzK\?tli£. 10 
> K^3 8O0lSDi:7^^P U>X3 5 5 (DM 

f t<DMQk&[*mi& (3) Ock^Cft^o 

[oo77] Ltc^oT. zomm&mo&oi^ 

>K^3 8 O S 7 7 1-7 7 - BJfftttSifit 

£*££f-^jrr*t!£. ^^>K^3 8oicfcit^>^^ 

-f > K^3 8 0&tf"7-f £ P 1/>X3 5 5*<|ij^ (3) 

[0 0 7 8] C<DS6«HBffll::J:*a®*U— if 

> 3 8 O 2 P U>X3 5 5 tiffin — CD 

K^3 8 O0ISDM7^^7P 1/>X3 5 5(DM1 

* f *K«-r*±-er*. ltj^3S^o>**jgffl-e#^ 0 

X^fAlcilffi-Cr^^^^-Crfc^o *fc. 1tT&Lfccfc5 
IC* ^-f > 8 0^7^^ P 1/>X3 5 5A^- 

(Dw-m\z&mztixi^t£i\ig<£^ na o> <Df i*-?-r 

£ P t/>X3 5 5fl)I4ftiil:«>-f> h^380t7 

^PU>X3 5 5«h<DS&fcit*n*fcy. &«IM±€I 

^fc<aic>sy#5 0 

[0 0 7 9] MrXLfe*?l=* *XH0S3»ffiJ&n(= 

cfc&^®5fcU--if*^ «Xlia*8 5 0nmtfe4l/- 
if3fc*fcMtU MI*1mmtfc57-<^PU>X| 
ttil«J|6* ^-f>K^OlSS4 5. 54//mi:ttl 40 

[0 0 8 0] Ja±-ei*. ^-<> K^3 5 5A<ffiSD*% 

Lr. R^T-fc&^iftE&tfS^Lfc^ MB^-OK 

^3 5 5(D^(i^SRT^T$.i>o 8trlB^-r>K^3 5 



[0081] ::t\ 06i*. H2iz»j6-r*±»ai» 

[0 0 8 2] 

[0 0 8 3] Lf:^ot, *»91l::J:*M«U— if * 
ft77-f / <tfflt**M**lf SBl^fc-f >*-7 

v Ktt£0*¥i'X7AI=8ffl'*-«ll»» gy£U>X£fc 
[0®(DfB*&KE] 

[01 ] tt*a>aas*u— if<D--«$«iKM^Lfc 

[0 2] **W(D*i St«6»t8Iwcfe4-7^^nu>X 

-ttaa® % u— if *«bsm iz^ l fc a -e fe o 
[ia 3 ] #3£fE<7>m i siifi^jsizcfe ^a®* u-if 

^Ffx Lfc u— ifft^Ha»a?4i*«as kwt *fctoiz. 

[0 4 ] *«BJ0S 1 SlJfe^SIIZcfc U-if 

¥fr L U— if Itrf m m £ ft £ IR9 * i&sE f & to l= . 

^{ll®^t>^Lfc0-efc^o 

[05] *^0^O>m2||ffi^IIIZ < *:^-7-<^P U>X 
-<*^a@^U-^f*«LBSWlc^Lfc0r*fc^ o 
[06] #ftBJ3<0gS3||&Jf£g£|Zc£&V*<<7 P U>X 

U-if £&B§ttlZ7F Lfc0T-fc£ e 

[07] *^^om3Hj£^iz^>r ^p u>x-<* 

g!S®5fc if*£B8*FfrLfc U— if *3&<ttl»**i*H 
S^ittWr^fcto<7>0T*fc^>o 

[0 8 ] 3 sufi^ssiz^-r * p is >x-t* 

U-if frgRPFfr Lfc U— If Sfeaft^UHt Zti&tiH 
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